It is becoming increasingly clear that the effect of a metabolite in the regulation of glycolysis has to be considered in terms of its function as a reactant . Imidazole activated the lactate production of ascites tumor (1) and stimulated 1 To whom correspondence should be add ressed.
Abbreviations: G-6-P, glucose 6-phosphate; F-6-P, fructose 6-phosphate; FBP , fructose 1,6- glycolysis of rat skeletal muscle (2), diaphragm (3) and renal cortex (4) . Also, histidine activated both jejunal and hepatic pyruvate kinase activity (5). However, it has not been clarified if the activation of glycolysis by imidazole depends on the stimulation of pyruvate kinase.
Zinc is an essential component of several dehydrogenases involved in carbohydrate metabolism (6) . The addition of 10-4M Zn(OH)2, however, inhibited the formation of lactate by smooth muscle extracts (7) . On the other hand, histidine has the role of a chelating agent (8, 9) and a buffer at neutral pH (9) .
The work described in the present report concerns the effect of Zn2+ and histidine on the production of lactate from glucose 6-phosphate by rat skeletal muscle. In the course of the studies we found that histidine could restore the phosphofructokinase activity inhibited by Zn2+. 
RESULTS
Effect of buffers on lactate production by rat skeletal muscle Of many buffers investigated, only potassium phosphate showed excellent lactate production and substrate utilization with linearity for 60min (Fig. 1) . The lactate production diminished when potassium phosphate was replaced by triethanolamine, Tris, L-histidine, L-carnosine or imidazole of the same pH. The increasing molarity of L-histidine, L-carnosine or imidazole to 500mM did not affect the lactate production. Also, no increasing lactate production was found by the addition of KCl to imidazole buffer until 100mM. From these findings, 10mM potassium phosphate was added to the standard reaction mixture for lactate production.
Removal of inhibitory effect of divalent cations on lactate production by histidine or carnosine A number of divalent cations inhibited rat muscle lactate production and Zn2+ was found to be an effective inhibitor of enzyme activity at low concentration (Table 1) (Fig. 2) . The I50 value was increased 20 and 1.8-fold by the addition of l0mM histidine and carnosine, respectively. However, the extent of inhibition by Cu2+ or Ca2+ was at the same level in the presence or absence of 10mM histidine ( Fig. 4) . The result indicated that crossover occurred at a point between fructose 6-phosphate and fructose 1,6-bisphosphate. A reduction in fructose 1,6-bisphos phate levels could represent the low level of other glycolytic intermediates including lactate. These results suggest that the inhibition of muscle glycolysis caused by 
